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Introduction
Patent ductus arteriosus (PDA) is a congenital pathology generally diagnosed and closed during childhood. Large PDAs can cause left heart failure, left heart dilatation, pulmonary vascular disease, Eisenmenger syndrome and right heart failure. So, it is recommended that when large ductus is diagnosed, it should be closed either surgically or preferentially percutaneously [1] . If left open until adulthood, the closure of the ductus might be contraindicated as it may lead to the development of pulmonary vascular diseases, the deterioration of pulmonary arterial perfusion or to a pulmonary hypertensive crisis. For patients with very high pulmonary artery pressure, another risk of percutaneous PDA closure is of the protrusion and finally embolization of the asymmetric device to the aorta [2, 3] .
Aim
In the case presented in this manuscript with a moderate-to-large ductus and pulmonary hypertension, the duct was occluded with an "oversized" Amplatzer duct occluder to prevent the risk of device embolization.
Case report
A 28-year-old male patient working as an agricultural worker was directed to our clinic by a physician who identified cardiac murmur during his physical examination. The patient had presented to this physician with complaints of shortness of breath and easy exhaustion. A continuous cardiac murmur was heard during the patient's examination, and transthoracic echocardiography (TTE) was performed. Enlarged left heart cavities (with a left ventricular diastolic diameter of 67 mm) and ascending aorta (39 mm) were observed in the TTE. Trace to 1/4 aortic insufficiency and trace to 1/4 mitral insufficiency were identified. In the parasternal short axis view obtained using color Doppler, a continuous passage (10 mm in diameter) from the aorta to the pulmonary artery was observed. A patent ductus was identified that was 9 mm in diameter on the two-dimensional echocardiography. Also, a 44 mm Hg systolic pressure gradient was measured across the ductus.
Diagnostic and interventional heart catheterization was planned for the patient, who was considered as a possibly suitable candidate for percutaneous closure. Sheaths of 6 Fr and 8 Fr were placed in the right femoral artery and the right femoral vein, respectively. Pressures of the left and right heart were measured. Aortic pressure was 115/65 (85) mm Hg and pulmonary artery pressure (PAP) was 70/30 (45) mm Hg. Aortography was performed at 90° in the left lateral and 45° in the right anterior oblique view with a marked pigtail catheter (Figure 1 ). The waist of the ductus was measured as 9 mm by aortography. A pulmonary-to-systemic flow ratio of 2.3 and a pulmonary vascular resistance of 2.8 WU were calculated. Based on the reco mmendations of the manufacturer [4] , the implantation of a 14-12 Amplatzer duct occluder device (ADO, AGA Medical Corp., Golden Valley, Minnesota) was considered. However, due to the asymmetric design of the ADO device, and as the patient had high PAP and an occupation that involved heavy duty, it was considered that the device might embolize to the aorta. Since the patient's ductus length (18 mm) and aortic ampulla (20 mm) were both sufficient, it was decided that the one size larger 16-14 ADO device could be used. Intravenous heparin (80 IU/kg) and cefazolin (1000 mg) injection was performed. The pulmonary artery was catheterized with the 6 Fr pigtail catheter. Despite repeated attempts, the catheter with the 0.038 inch guidewire could not cross through the aorta. Later attempts with the right Judkins catheter were also unsuccessful, and the wire could not cross the aorta. In response, a retrograde guidance was used, and the 0.038 inch guidewire and the right Judkins catheter reached the pulmonary artery from the aorta passing through the ductus. Using this catheter as a reference, the multipurpose catheter and the Amplatz 0.035 inch stiff guidewire reached the descending aorta from the pulmonary artery passing through the ductus. By exchanging the catheter on the guidewire, the delivery catheter tip was positioned to the descending aorta. Following this step, the 16-14 ADO device was positioned at the ductus. Only a trace leak throughout the device was observed during the control aortography (Figure 2 ). Transthoracic echocardiography confirmed the absence of significant leak. After the device was positioned, PAP was 45/20 (34) mm Hg and aortic pressure was 125/75 (90) mm Hg. The procedure was completed with the release of the device. Following its release, the device was observed as being "oversized" and symmetrically shaped in the ductus (Figure 3 ). On the following day, no residual leak throughout the ductus was observed by TTE. No increase in flow velocity or narrowness was found in the pulmonary artery, its branches, or in the aorta. Other measurements were similar to those observed prior to the procedures. The patient was discharged following recommendations to avoid lifting heavy objects and engaging in competitive sports.
One year after the procedure, the patient was asymptomatic and examination revealed normal heart sounds. Transthoracic echocardiography revealed a decrease in the sizes of the left heart (left ventricle diastolic diameter of 51 mm) and ascending aorta (diameter of 35 mm). Trace aortic but not mitral insufficiency were observed. The device was in the appropriate position and no residual leakage throughout the ductus was seen with color Doppler. No increase in flow velocity or obstruction was found in the pulmonary artery, its branches, and in the aorta. 
Discussion
Patent ductus arteriosus is the first congenital heart defect to be occluded using surgical and transcatheter methods. The transcatheter closure was successfully used for the first time in 1967 [5] . After decades, by way of coils employed since the 1990s for small ducts (less than 3.5 mm) and ADOs for the larger ducts (up to 12-13 mm), transcatheter closure of the ducts has become the standard therapy in usual cases [5, 6] . Amplatzer duct occluders are devices that are relatively easy to implant and have a high rate of complete occlusion. The use of ADO devices is important, as they are easy to use and allow for rapid closure of middle and large size PDAs (from 3 mm up to 12-13 mm) [4] [5] [6] . The device has an asymmetric design that allows its skirt to be positioned within the aortic ampulla and its body inside the duct during implantation. The body of the device is held tightly within the duct, while the skirt is positioned within the aortic ampulla to prevent embolization of the device to the pulmonary artery. However, there is a risk of device protrusion to the aorta or the left pulmonary artery, especially in small children [7] . Another limitation of the device is the risk of embolization [8] or displacement [2] to the aorta in patients with high PAP, as a result of its asymmetric structure. The use of the Amplatzer duct oc cluder II (AGA Medical Corp.) was recommended in previous studies to avoid this complication. However, this device can only be used for the closure of PDAs less than 6 mm in diameter [9] . In previous studies, it was reported that using oversized devices would be safe and could reduce the residual leakage, especially among patients with severe pulmonary hypertension [10, 11] . Paç et al. have also recommended the use of larger devices in adult patients to reduce the risk of embolization to the pulmonary artery [11] . Thanopoulos et al. have attempted to use a symmetrically designed Amplatzer muscular ventricular septal defect oc cluder device (AGA Medical Corp.) to prevent the risk of embolization, and reported successful results [12] . They nevertheless reported in their same publication that they were able to increase the stability of the device by using a larger than recommenced occluder device (by "oversizing," in other words) [12] . However, the waist length of this device is 8 mm, and it may not be suitable for PDA with shorter or longer waist length.
In our case, improved and symmetrical implantation of the device in the ductus was ensured through the use of a device one size larger than the one recommended by the manufacturer. This method can reduce the risk of embolization, especially when used in adult patients with high pulmonary artery pressure and ductus of suitable shape.
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